Liver damage is not reversed during the lean period in diet-induced weight cycling in mice.
Weight cycling (WC) is frequent in obesity treatment. We evaluated the degree of regression of the liver damage in WC. C57BL/6 male mice received standard chow (SC, 10% energy from lipids) or high-fat diet (HF, 60% energy from lipids) for 6 months (SC6 or HF6) or a diet that alternated every 2 months (SC2/HF2/SC2 or HF2/SC2/HF2). The body mass gain followed the HF intake and induced WC in the animals. The liver alanine aminotransferase, triglyceride and cholesterol levels were higher in the groups receiving the HF diet for any period. The plasma insulin and glucose levels were the highest in the HF6 and HF2/SC2/HF2 groups. Any HF intake increased the liver mass. All the groups had some degree of liver steatosis, with the SC6 group exhibiting the lowest level (∼23% compared with 50-70%). The activated hepatic stellate cells were sparse throughout the liver sections from the HF6 and HF2/SC2/HF2 groups. The lowest sterol regulatory element-binding protein-1c (SREBP-1c) level was detected in the SC6 group. The peroxisome proliferator-activated receptor (PPAR)-α expression was higher in the SC6 and SC2/HF2/SC2 groups than in the HF6 and HF2/SC2/HF2 groups that showed reduced expression. WC induced by diet leads to adverse response in the liver, including biochemical and molecular alterations that are not reversed during the lean period of the WC, which must be maintained for a long period to allow the liver to recover from the damage associated with obesity.